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Abstract
The concept of human speech interaction with computer comprehension has been around for many years. Many
individuals find themselves frustrated with poor typing skills and having to memorize keyboard commands. As
such, many are drawn to the promise of a new form of human-computer interaction that resembles our
everyday, interpersonal experiences. This paper discusses speech recognition systems (SR) and its impact on
current electronic meeting support applications. Specifically, this paper reports the results of an exploratory
case study involving a comparison between a SR-Group Support System (GSS) and a keyboard-based GSS.
Although SR respondents indicated some dissatisfaction with current accuracy and performance levels, most
expressed a strong preference for the technology and indicated a strong willingness to engage in SR technology
in the future.  In addition the results provide evidence that SR technology is close to matching that of other
current traditional methods. Overall, this study demonstrates the potential of SR systems and validates the need
for future research in this area.
Keywords:  Speech recognition systems, H-C interaction, GSS
Introduction
Speech Recognition (SR) refers to the ability of a computer to understand the human voice and either transform the verbal
message into text or perform some task as dictated by the individual. It is not difficult to understand the appeal of speech for
human-computer interaction. Most people talk faster than they can communicate in any other way (e.g., typing or handwriting)
(Willis 1998). Therefore, speaking may be considered more natural and intuitive for the average computer user, leading many
industry leaders to believe that voice human-computer interaction will usher in a new era of user-friendly computing (Stone 1999).
Automated speech recognition technology has been around since the 1950’s, but the trade press has begun only recently to focus
attention on it because of recent advances in the quality of software, and personal computers have become fast enough to process
it in real time (Lindquist 1999; Miastkowski 1999). SR technology digitizes spoken words, identifies individual sounds
(phonemes), and uses mathematical models to selected discrete words or complete phrases. Speech recognition  can be used to
enhance dictation by eliminating keyboard  input and increasing productivity. Similarly, it can be used in telephony to replace
cumbersome touch-tone menus or to reduce the number of screen prompts required to reach the desired person. Lastly, SR systems
can be used to control machinery or recording inspection, allowing hands-free operation and greater concentration on more
important tasks.
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Several studies have tested the accuracy of SR, but little research has been conducted on user acceptance of the technology and
how the systems compare with the more traditional means of entering information into a computer, the keyboard (Sankar et al.
1999). To the authors’ knowledge, there has been no investigation into the possible impacts of SR systems on human-computer
interaction as well as possible changes in the expectations of current IT models. It is important that we begin to address these
issues, as SR technology will soon become pervasive, and we will need to have an understanding of the changes that will result.
The objective of this paper is to examine studies that address these two issues in order to create a foundation for future research
in the area of speech recognition.  
Speech Recognition Technology
Speech Recognition can be categorized in terms of speaker input and speech mode (Rodman 1999).  
1. Speaker Dependent or Independent Speaker dependent SR technology requires a user to train the program to recognize
his or her voice (the process is referred to as “enrollment”), but this type of SR may be better for those with non-standard
speaking (e.g., patterns, dialects, or foreign accents) (Rabiner 1993). Speaker-independent programs are designed to interpret
any user’s voice with no enrollment, but this type of software is usually less accurate. If the software is speaker-independent,
a default set of discrete sounds or phonemes is provided, otherwise, user enrollment user creates a personalized set of
phonemes for improved accuracy.
2. Continuous or Discrete Speech Continuous speech SR allows the user to talk normally, in complete sentences, with no
breaks between words, while discrete speech SR requires speakers to pause after each word. Continuous speech usually is
considered to be more natural, less frustrating, and faster. In addition, being more complex, continuous speech SR can
recognize individual words (discrete speech) as well as entire phrases. Although some studies have suggested that discrete
speech SR is more accurate, others have shown the opposite to be true (Klevans and Rodman 1997; Niccolai 1997).
The speech recognition process follows five steps (Markowitz 1999):
1. Audio Input The human voice is transmitted through a microphone connected to a  PC with a standard sound card.
2. Acoustic Processor The acoustic processor filters out background noise and converts captured audio into a series of
phonemes.
3. Word Matching The software attempts to match the sounds to the most likely words in two basic ways. First, it uses
acoustical analysis to build a list of possible words that contain similar sounds. Then, it uses language modeling (the
likelihood that a given work will appear between those coming before and after it) to narrow the list and come up with the
best candidates. 
4. Decoder The decoder selects the most likely word based on the rankings assigned during word matching and assembles the
words in the most likely sentence combinations. It then transfers the sentence to the word processing application.
5. Text Output Some SR programs include their own word processors, but many also will allow text generation directly into
a word processor or a text box in another application.
Applications of Speech Recognition Technology
SR technology is being used in numerous areas, and 25% of the largest corporations in the United States have developed SR
applications to improve productivity (Thyfault 1999). 
1. Dictation- Slow typists may improve their productivity using SR, and computer users with physical limitations such as Carpal
Tunnel Syndrome, Repetitive Stress Syndrome, or tendonitis may benefit from this hands-free method of input. SR dictation
software has been used to reduce turn-around time in medical and  court reporting transcription, and is used in offices and
homes as a tool to augment word processing. In addition, many of the systems can accept input from digital or tape recorders,
so users can dictate outside of the work place, return, connect the recorder, and have the software generate text over night.
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Figure 1.  Revised GSS Model
2. Telephony  Although use of the World Wide Web to obtain information and transact business is growing rapidly,
communication through the telephone continues to be an essential component of customer service, and most customers still
contact and interact with businesses through this nearly-universal device. Communication through SR telephony typically
is much faster and less confusing than communication with a human telephone operator or touch-tone system. SR telephony
has been adopted in the financial-service and travel industries primarily; however, other companies with extensive customer
service demands are beginning to use it as well (Westfall et al. 1998). 
3. Control -  Disabled individuals can use SR to control their computers, replacing the mouse and keyboard. In addition,
surgeons are using voice-controlled systems to operate  medical instruments, and the Jaguar S-type automobile has voice-
activated climate, audio, and telephone controls. 
4. Data Entry and Retrieval - Some applications allow users to enter and retrieve information from a database via speech
recognition and synthesis. At Wal-Mart, voice-directed picking at its warehouses improves inventory handling accuracy and
speed (Moore 1999).
5. Other - SR has been applied to other areas to apply  a more intuitive human-like quality to machines and other inanimate
objects. For example, a new doll called “My Best Friend” quizzes children on math and spelling problems through speech
synthesis, judges their answers, and reports on any errors.
SR Technical Requirements
Until only the past few years, the performance of personal computers was a limiting factor on the use of SR in the office and
home. With the advent of CPUs operating at over 500 MHz with hundreds of MBs of RAM, SR software is now able to process
speech in real-time (up to 160 words per minute). In addition, a good quality sound card and microphone are needed. A speaker
is optional for SR, but several programs include speech synthesis abilities, also. 
SR Impact on IT Applications
This paper seeks to produce empirical evidence for future research into the impact of speech recognition technology on current
IT applications. Specifically, how can SR systems be used to increase the productivity of current models, and what impact does
SR have on these current models? One such model that can be tested to possibly answer these questions is the Dennis Group
Support System Model.
Numerous studies have
shown how GSS can
i m p r o v e  t h e
productivity of some
types of meetings
through the provision of
anonymity, automated
record keeping, and
parallel communication
(Dennis et al. 1988).
However a major hurdle
is the necessity to type comments through a keyboard. Speech recognition may help to overcome this hurdle. Other variables
studied in GSS research are user satisfaction and adoption of technology. Prior research has shown that when large groups use
the systems to share information, participants typically are more satisfied with the process, generate more ideas, and take less time
than in traditional, oral meetings (Aiken et. al 1994).  Using the SR system in place of the keyboard, GSS efficiency and
effectiveness may be increased. This study seeks to test a new model (Figure 1) to determine implications that SR technology has
on GSS applications. 
Research Questions
This study examined five issues related towards the impact of SR systems on the traditional GSS model.
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1. How does SR technology impact GSS meeting satisfaction? 
Groups in GSS meetings utilizing keyboard input have reported higher satisfaction than group in verbal meetings. This
question seeks to determine if SR technology can produce even higher satisfaction.
H1: Subjects using an SR GSS will report higher satisfaction than those using a keyboard GSS application. 
2. How does SR technology impact total comment generation in a GSS setting?
Most people speak faster than they can type. Past GSS studies have shown a higher number of total comments generated over
verbal meetings. This question seeks to investigate the impact of SR input on total comment generation in the GSS
application.
H2: Subjects using a SR GSS system will generate more comments than those using a keyboard GSS system.
3. How does SR technology impact comment submission in a GSS setting?
Many executives, in particular, are poor typists, and therefore, their productivity may suffer when they are restricted to using
a keyboard (Aiken et al. 2000). This question seeks to determine if SR technology can increase the ease of entering comments
into the GSS application.
H3: Subjects using a SR GSS system will report a higher ease-of-use than those using a keyboard GSS system.
4. How does SR technology impact the anonymity in a GSS setting? 
One variable that helps to explain higher satisfaction with GSS systems is the anonymity factor. In a GSS application,
participants have the ability to read comments, yet they do not have the ability to determine the comment’s author.
Anonymity is easily maintained when using keyboard entry, but what is the impact when individuals have the ability to hear
others speak their comments in place of typing? This question seeks to determine if SR technology can preserve this
component of the GSS model.
H4: Subjects using a SR GSS system will feel their comments are less anonymous than those using a keyboard
GSS system.
5. How does SR technology impact user adoption of GSS applications?
Many people adopt GSS systems because they reduce meeting times, allow for greater personal expression, and generate
more ideas, which leads to a higher satisfaction with the process. Generally, when people are satisfied with a process,
they tend to engage in that process again. This question seeks to determine if SR input can affect one’s willingness to
adopt the system.
H5: Subjects using SR input will report a higher willingness to use the GSS application than those using
keyboard input.
Exploratory Case Study 
Four groups of six undergraduate students participated in this study.  Twelve students participated in a keyboard-based GSS and
the other 12 used an SR-based GSS. The SR software chosen was Dragon Systems’ Naturally Speaking that is speaker-dependent
and accepts both continuous and discrete speech.  An a-priori power test indicated a level of .73 for the study (Cohen 1988). Of
the total 24 subjects, 14 were female and 10 were male, six were seniors, 17 were juniors, and one was a sophomore. 
All subjects were provided an explanation of the purpose of the study and each subject spent 10 minutes training on  either the
keyboard or SR system. Each subject then spent an additional five-minute training session with the GSS software.  After the
subjects’ training process, they proceed to engage in a 15-minute session discussing methods to improve the campus parking
problem. Upon completion of this session, subjects were asked to complete a questionnaire that was adopted from a previous study
that dealt with user adoption of new computer technology (Briggs et al. 1992). The questionnaire also included questions from
previous GSS research (Aiken et al. 2001). Cronbach alpha tests of reliability produced a result of .80.
Data Management and Decision Support
302 2001  Seventh Americas Conference on Information Systems
Mean Std Dev Mean Std Dev
Q1 EASE OF USE 4.25 1.36 6.16 0.94
Q2 KEYBD COMP 4.25 1.29 4.00 1.86
Q3 EFFICIENT 4.00 0.95 4.92 0.90
Q4 EXPERIENCE 1.67 1.23 2.08 1.38
Q5 AFRAID 1.25 0.62 2.00 1.54
Q6 SUBMIT 4.50 1.78 5.67 1.44
Q7 KNOW GROUP 1.58 0.90 2.08 1.16
Q8 EXPRESS 4.75 1.66 5.42 1.38
Q9 PREFER 1.65 1.48 2.75 1.06
Q10 ACCURACY 3.25 1.71 6.41 0.90
Q11 READ OK 4.75 1.71 5.83 1.19
Q12 EASE OF COMM 3.75 1.21 5.33 0.98
Q13 SATISFIED 4.50 1.73 5.00 1.48
Table 1: Summary Statistics of Subject Responses
Variable
SR KEYBOARD
Group SR 1 SR 2 KEY 1 KEY 2 SR 1&2 KEY 1&2
Total Comments Generated 33 58 73 58 91 131
Total Words Generated 574 756 1263 1087 1330 2350
Non-Relevant or Understandable comments 2 2 3 5 4 8
Misspelled words 2 6 10 19 8 29
Accuracy 1 93.9% 96.6% 95.9% 91.4% 95.6% 93.9%
Accuracy 2 99.7% 99.2% 99.2% 98.3% 99.4% 98.8%
Accuracy  1 = 1 - (Non-Relevant or understandable comments)/(Total Comments Generated)
Accuracy  2 = 1 -(Misspelled Words) / (Total Words Generated)
Table 2: Transcript Analysis
Results
Table 1 provides summary statistics between the two groups. Overall, there were very few differences. While subjects using the
SR reported the GSS system was harder to use, communicate with, and view comments accurately, there was no significant
difference in satisfaction, GSS-perceived efficiency, opinion expression, or input preference. Both groups had approximately
similar prior keyboard experience, and both groups reported the usage of the GSS system to be about the same as a verbal meeting.
Therefore, we reject hypothesis H1. 
Table 2 reports a transcript analysis of total comments generated and accuracy results. Those subjects involved in the keyboard
input generated 69% more comments and 57% more words than those who participated in the SR GSS system. Thus, we reject
hypothesis H2. However, the SR GSS subjects had 50% fewer non-relevant  or non-understandable comments, and 28% fewer
misspelled words.  This is an interesting result given subjects reported a statistically significant difference in GSS screen printout
accuracy.
Several T-tests were conducted to determine the impact of SR technology on the GSS model. Of the thirteen measures tested, three
were found to be statistically significant at the .05 level (Table 3). They are listed below:
1. Overall ease of use – Subjects who participated in the keyboard GSS system rated it very easy to use as compared to SR
subjects who reported the GSS system to be neither easy nor difficult. Thus hypothesis H3 is rejected. However, this could
be related to the high level of keyboard experience in both groups. In addition, with the exception of two subjects, none had
any prior experience with SR technology.
2. Accuracy – The subjects who utilized keyboard input found the GSS system to be more accurate in its ability to print out
their comments on the screen. Those who engaged in SR input found the GSS accuracy to be somewhat neutral. 
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Q1 EASE OF USE 3.57 0.004**
Q2 KEYBD COMP -0.406 0.692
Q3 EFFICIENT 2.10 0.058
Q4 EXPERIENCE 0.699 0.499
Q5 AFRAID 1.4 0.09
Q6 SUBMIT 1.35 0.204
Q7 KNOW GROUP 1.91 0.08
Q8 EXPRESS 1.62 0.132
Q9 PREFER -0.02 0.845
Q10 ACCURACY 4.79 0.00**
Q11 READ OK 1.95 0.07
Q12 EASE OF COMM 2.84 0.015**
Q13 SATISFIED 0.79 0.44
** signficiant at 0.05
Table 3:  T-Test: Paired Two Sample for Means
t stat P (T<=t two tail)Variable
3. Ease of communication – Again those subjects who engaged in keyboard entry found the system easier to communicate with
as compared to the SR GSS.  This difference is also attributed towards the high familiarity of keyboard input within both
groups.
While the subjects found the SR GSS more difficult to use, there was no statistical difference in self-reported anonymity scores.
Thus hypothesis H4 is rejected. Actually, the SR respondents reported to be less afraid to submit comments as compared to those
who engaged in keyboard input. It is presumed that this a result of the individual becoming more engaged in the SR process as
opposed to the more familiar keyboard process.
Another interesting result is that the reported GSS satisfaction levels were approximately the same. Subjects were also asked to
answer one open-ended question (listed in Appendix A) that requested comments regarding future use of GSS technology.  While
most of the SR subjects expressed some level of dissatisfaction with the process, over half of the subjects spoke favorably and
reported a strong willingness to use the technology in the future. Many of keyboard GSS group members, on the other hand,
reported a preference for a verbal meeting.  These comments help provide some insight into future SR research areas and provide
some support for hypothesis H5.
Implications and
Limitations
The results of this exploratory study are somewhat mixed, yet, they still provide some direction towards the impact of SR
technology on IT applications. Overall, while most of the hypotheses were rejected, they were not done so violently. Table 4
illustrates this statement by providing the frequency distribution of opinion expression, meeting preference, accuracy, and meeting
satisfaction between the SR and keyboard GSS groups. Actually, most subjects responded favorably towards the SR interaction,
and this was reinforced by the comments in Appendix A.  These results become even more interesting when one considers the
high keyboard experience of both groups in contrast with little to none prior SR technology experience.
It appears that the current challenge with SR technology is a learning curve. The majority of subjects had over  1,000 hours of
keyboard experience that would naturally cause them to rate the keyboard input as easier as opposed to a new technology. It is
presumed that as people engage in more SR interaction there will be increases in satisfaction, comment generation, and accuracy.
The anonymity question responses provide some indication that SR technology will work to enhance benefits currently enjoyed
by IT applications.  These findings suggest that SR technology is close to becoming more pervasive and helps to support
validation for future research.
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Scale =   1- Disagree --- 7 Agree
Question 8 
I was able to express my opinion easily.
Frequency Distribution SR KEY
1 0 0
2 1 0
3 4 1
4 1 3
5 1 1
6 5 4
7 0 3
Total 12 12
Question 9 
I prefer this type of meeting to a traditional verbal meeting.
Frequency Distribution SR KEY
1 3 2
2 1 2
3 4 5
4 3 3
5 1 0
6 0 0
7 0 0
Total 12 12
Question 10 
The program was able to accurately print out (on the screen) my comments.
Frequency Distribution SR KEY
1 1 0
2 4 0
3 3 0
4 1 0
5 2 3
6 0 1
7 1 8
Total 12 12
Question 13 
I was satisfied with this meeting process.
Frequency Distribution SR KEY
1 0 0
2 2 1
3 3 1
4 1 1
5 3 5
6 1 2
7 2 2
Total 12 12
 Table 4: Frequency Distribition of Selected Comments
0
1
2
3
4
5
1 2 3 4 5 6 7
 Opinion Expression SR vs KEY
SR
KEY
0
1
2
3
4
5
1 2 3 4 5 6 7
Preference for GSS meeting over verbal
SR
KEY
0
2
4
6
8
1 2 3 4 5 6 7
Accuracy of screen print out
SR
KEY
0
1
2
3
4
5
1 2 3 4 5 6 7
Overall Meeting Satisfaction
SR
KEY
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There are some limitations that could have impacted the results of this study. To begin, this was only an exploratory study with
a small sample size. In addition to the limited sample size, this study consisted of students who do not have to engage in meetings
on a regular basis. It is also possible that the selected task of the group was not important to the subjects, or they felt no personal
involvement in the discussion. Lastly, there was no gender effect taken into consideration. It is also quite possible that men and
women will view and react towards SR technology in different manners.
Conclusion
This study helps provide some more answers in the area of speech recognition technology and its impact on IT applications. While
SR technology may not currently perform at levels of other human-computer interaction methods, it is still a method that many
would like to use. In addition the results in this exploratory study indicate that the variance between SR systems performance
versus traditional systems is diminishing. Given this, much research is needed in providing training users in this technology. Once
users become more familiar with this technology, SR performance will increase and more than likely surpass traditional keyboard
methods for some applications.  
In addition to SR GSS testing, there are many other areas in which to investigate. There is virtually no research in the area of using
voice-based programs on non-textual information. Can we develop voice-based systems that can actually create a
drawing/illustration without any physical interaction from the artist? This alone opens up an entirely new area of research,
particularly when one thinks of the advantages this holds for those individuals who have lost the entire use of there body save for
their brain and their voice.
SR systems offer great potential and the ability to be generalized to many applications. This exploratory study has illustrated that
while current SR technology may not perform as well as other methods, it is still a preferred method of human-computer
interaction. Technology limitations almost always disappear over time, and these results provide some validation for future
research into this promising area.
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Appendix A
Subjects Perceptions of the Keyboard GDSS Meeting
1. I would use this program myself because it’s an easy way to find out unbiased opinions on a topic.
2. Yes this was very easy to use, and may be useful for shy people who don’t like criticism.
3. I think it (GSS) would accomplish more than a verbal meeting, you have more time to from intelligent responses.
4. The only thing I didn’t like was having to hit insert before being able to view other people’s comments.
5. GSS was easy to use, the only worry is if others fully understood my comments and if I took theirs in correct context.
6. I think this would be an efficient way to have a meeting.
7. I would definitely consider using it (GSS) because it is easy.
8. This is a good way for all people to be totally hones.
9. This program was easy to use but nothing compares to a traditional verbal meeting.
10. This was easy to use, but I wouldn’t use it for meetings. I prefer talking face to face.
11. This type of program is very neat. However, when you don’t understand something, sometimes its easier to ask someone to
clarify things in person.
12. The program is easy to use but does not make a good substitute for verbal communication.
Subjects Perceptions of SR GSS Meeting
1. I have never experienced this type of technology and found it to be interesting. I  would definitely use this program in the
future.
2. I feel that voice recognition is a good thing but for me it would have been faster for me to type my answer.
3. The program was easy to use, although it was difficult at times when it did not recognize what I was saying. I would use this
program again.
4. It was fairly easy to use the GSS system. I felt this type of discussion was fun because you could say whatever you felt. I
would be interested in doing this again.
5. I like using the GSS, but I prefer typing.
6. Yes it would make it (meetings) easier.
7. It was easier to use this time, then when I used it last year. I liked it better this time around. I would consider using the
program more.
8. I thought it was fun. At first it was a little difficult, but I would use it again.
9. This system (SR) is much more effective than my IBM speech recognition.
10. I was surprised how easy it was after I got the hang of it. I prefer face to face meetings, but if I could not I would use this.
11. I had trouble with it (SR) not recognizing my voice and entering comments.  I think I  might like it better if I use it more.
12. I think the most problem I had was having the software misinterpreting some of my words. If that wasn’t a problem I would
use this software in the future.
